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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide electrode 
material in which discharge capacity can be heightened 
when the same is used for a lithium battery, and 
electrostatic capacity can be enlarged when the same is 
used for an electric double layer capacitor by applying 
heat plasma treatment to a carbon material at a 
predetermined temperature or more in a reducing 
atmosphere or in a reacting atmosphere. 
SOLUTION: Carbon material powder or carbon raw 
material powder and carrier gas are supplied to heat 
plasma formed inside a high frequency heat plasma 
generation device 10 via powder supplying water cooling 
probe 14. Plasma gas Gp and sheath gas Gs are 
introduced inside the generating device 10. This way, 
heat plasma treatment is applied to the carbon material 
power or the carbon raw material power at a 
temperature of 3000° C or more in a reducing 
atmosphere or in a reacting atmosphere. Thereby, 
electrode material in which discharge capacity is 

increased and a superior characteristic is exhibited against over discharge when the same is 
used for the negative electrode material of a lithium secondary battery, and electrostatic 
capacity can be enlarged when the same is used for the polarizable electrode material of an 
electric double layer capacitor is obtained; 
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2 4ramX 2 4ramX 1 mm©^^ VSfc 2 OmraX 2 0mm©® 
flUcttttlfeffc ^IffTtfe^T 1 5 0 TCTf 3 0# so 
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iSSLT> SCl5£tS5ftfcbfc 0 
[0 0 7 5] HufBOf^y^XvMatCfe^T, JUSftlft* 
©«ii&fi£:2 0g /#£U ff7J£:2 0 0Torri:bT{t 

[0076] swo. 1 ios^t, mmm3z<ow&m 

tt l 0 0g /^c*^fc{S7bH4R|«U:bT#SS!bfct© 
^SSftN o . 2 2: U ffTa^r 4 0 0TorHcfrx.7c(a*H± 
H«fcLTf£«b;fcfe©*f4«No. 3£b. flDfttft;* 
<D¥^Wlg*3 0 pa lCfrx.tcl3:M*mmc\sTftWi\s 

[0 0 7 7] £fc. MMN o. liC^X, iX5X? 

to^>MCMB^rffll/^c(5AHi|RimcbTfi^No. 5 

[0078] nmmvtm 

2co-tr;Hi, ^7Xf- ti— 1 rttefEfllffi 3, *f^4, 
$sJiZf>U¥z*B 6 rtteiR£*ftfc#S$ffi 5 iWEl^nt 
^SfeOT, e— A— 1 P f 3Kll±a^7*^fc?nTI/'> 

§0 s/ce-*-i©±a3fe t tt;;i/^>' ( S6£D±gi3t 

M\ 0^Oi^tC->"JnVlt2*^S?nTl^-l.o 
[0 0 7 9] dft-tr^fflt^ {^fflffi3^r±SHSS 

iftNo. 1 s 2, 3. 4£fc&5fcU m^fCliL 1 

C 1 CU * 1 MOSStigitftXf h 
GKTECfcl&K) i:S>**-;W!;— h GMT DM 

CfcBgfE) i:Oa^Si*«^ft (ECiDMCOWa 

jttti : 1) o ttM*s£zfmm&ictev?-<yL>itm^ 

fro 3tW.t>± lmATOV vs L i /L i + {C>S:^,S 7?frV\ 

lmA"e3V vs L i /L i T'fTofc„ M 

C M B 1 g tbfc K> (DWCm^M*^ 1 fc^-To 
[0 0 8 0] 



(MCMB) 


St** 
No. 


mm 


(mAVg) 




$>o 


315 




$>*) 


308 




*o 


320 




«>o 


318 






285 



[0 0 8 1] ±IEOjgm«i: K> > s^X^Xv^ilbfcMC 
So ^fcMCMB(±^X^Xv^3lb J fr<**14»c@ 

nsct^oft. $fcK{kb j f>-r<«@s©jg^ 

-[0 0 8 2] fcfc, «ffifP«<0BSfc, 3/^l/h»y^ 
A ^}$iP-&-r. f^7°^ XT»a LfeMCMBmjB^ 
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coo8 3] mmmz 

AffliMB<P»X?Xvfflg 

*^KJ«SLfcA36J^*JBfM»*i: bTHSfSfll 1 fcH 
«fcffofe. Kfi^Slttt^fiS 1 0~20/im£DtO 

*ffllr\ Ztlltl 0 OTorrt bfc Sfc, flififttt 4 
5MHz , SAt^W 1 OkWtbfco ^-r^H-iftCtn 
fcf , X^Xvgate 3000 "CW±i:*«o 

[oo8 4] ±EoAiUMe(coi r ^T« s&x^xvayi 

IWSfeOjaESm^BIflW (S EM) ¥*^:Jl^bfc 0 13 
3 fc«HlWOt©<[)3i**x 0 4 tefliSaot 

[008 5] wmML 

WJttWi:Ha»cLTflMHLfc. cMSSNo. 2 .1 
[0 0 8 6] K8No. 2 HCfe^T, WfyX 

j^ttraaitLT^abfefeoftWRN o. 2 2 t-r^o 

Sfc, ISRNo. 2 Hcswr* ^^XvBSbfcA 
3iJa»fcJH#'>S frto 0 fc|^X7XvAQ ! a*ff*3*i/-'Ajl 
HSBfcffi ^ fc B *M4 H« teflMH b fe © * ICB N o . 2 
3 fct5„ 
[008 7] 

KfiNo. 2 1—2 3to^TRI«{CbTA3SI^Blg 

&it k> *&„ mmzm; 2 &c^-r 0 

[008 8] 
[«2] 

(AiSSMB) 









No. 










398 






415 


23(tt&*J> 




330 



[0 0 8 9] ±BR»J: 5, »X^Xv«3bfcA3BJiJA 

[0 0 9 0] jggSff!l3 
SMMfBQMXzXz*&S 

«ttte«fibfc59«IMB ffiSfill 5 /i n ). *JBJR» 
*£bT. HM«gi i:H*tefT-3fc„ JRX^Xvattfc 

bTt±, SiR5tfX*fflV\ 1 0 OTorrfcbfco JS 

mkl±4. 5MHz , 9Al*ai 0kWtbfc„ t-ffrWr 

Htcktttf, XvX^iagte 3 0 o o°CJ^±t&£> 0 

[0091] g@g»f^ta 

^X^X^^ilb/c^H&^fflV^fc($AH±^StS01J 1 CO 

wjamfcH«fcbTfi*Lfc. cn^No. 31 

[0 0 9 2] Sfcs f*$No. 3 1K*^T, I^^X 



(8) 1 0-9 2 4 3 2 
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v^bfc39Kyi^*ffl^*frta 5 tcf&X^Xv&li* 

[0093] mmfttevmrn ■ 

SS^No. 31, 32tCOt,>T, H«»CbT^*HMBl 
[0 0 9 4] 











No. 


JUS 




31C*R01> 




387 


32(tt««) 




345 



[0 0 9 5] ±Ett»J:t)v JfcX^XvillSbfc^SII 
[00 9 6] fgfi£fflj4 

Hurtful kH«fcLTigttK*»^x^ra3iu en 

fcjtfb, 1 0 11%©^ U f h 7 DXf 
20 tabTSsSrSSSbT^— X MfcU cn^dLTv'- 
Mfcbfco C©->- h ttOtt^fa^ltS 6 ram, f$ 
0- SmO^XUv httJCftUbfcft, X^X^SItiS 
tc«fct> ^71/7 hOfrffitf ? 1 0 0 nm(DT;VS.=.<y 

l/\ cn*ttbT#tttt**&ffl#i*iSHa\ fd, -r- 

5„ £fc, t^X^/Afc^T, JRX^XvS&Hbfcg 
ttR©j^ts 0 fcJfcX^Xvtogfcfrtafc^gteKfcfli^ 

[0097] ch5©tvy;i/A, B&CO^T2. 4V 

5, ■9">X;l/A<D»«S»«-9->X;VBtclt^T2 0% 
±#bTi/«3C£:tf:b3b , >-pfco 
40 [0098] g|fffifffl5 

-rxm^-^vtxc. ¥^S5o,tra) zm^ 

fzo unt, USS^iJl fcH«tebTJ»X5X7«ia«:SS 
7)l/3*y9 3%+ll7%T*fe«o Ctl6 OftlBRiRW 

«^a^iy^bfc 0 )Bm^rS4tc^-ro 

so [0099] 



&ffl¥- 1 0-9 2 4 3 2 
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[314] 

No. . gfflg (Torr) (mAh/g) 

41<*5£W) TJt'ifV+SJR 400 358 

42(*S£°3) 7;P^> + S»5 300 368 

43<*fESB) 7JV^>+SS 200 385 

44(*gBIB) r;Vrf> 400 348 

coioo] «4fr5. wiBfciftX^x-^fflSfcflsLfc 
[oioi] m4ic^tmMicm^rz?mmmttmic-o 

^Tl 1 0 0"C-p3^BHiP!»-r*il«©«{t«ia*Sftb 
2. 3 5° WT-efeofeo 

[0 10 2] Sfe, ta««Dfi»<t«Ml*« 

fc, Kif4No. 4 4teffl^fc3»KJR«»©S EM?X 
[01] 
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[0 1 ] a(=«flBlc*i,\T»-/9XT»l*ff -5 tctblzm 
[0 2] ««{fc^j^*;b©««*-8HTa->*o 

[03] ii?«HB*3trBiH«fflwe*!?s jft-z^x 

[0 4] ttTFHBt«3%fHlH«fli'WT?*0, S»X9X 
[0 5] tt?«3i%*f HB5«ffl¥*1?a&5x ffl^cOM 

[0 6] HSfWi¥*-ea5?>x a&x^x 

[WF^cDUJ^] 

1 *7Xt:-A- 

2 >"J3>S 

3 fMIS 

4 fcfffi 

5 #23® 

6 slz-FW 

7 

10 *»i«»X9X^o«^i« (y^xvh-f) 

1 1 7K?f nil 
1 2 

1 3 M 

1 4 f»*«»ffl*«>Xn--/ 

g p X^Xvtfx 

G s 

[02] 



2 



BEST AVAILABLE COP 



(10) 



$# mW- 1 0-9 2 4 3 2 



[03] 




(X 1,000) 




(X 1,000) 



iT AVAILABLE COPY 

(11) «BB¥l 0-9 2 4 3 2 



[0 5] 




10 M m 



(51)Int.Cl. 6 

H 0 1 M 4/62 
10/40 



F I 

*HO 1 M 10/40 
H 0 1 G 9/00 



z 

3 0 1 A 



